Piperlongumine chemosensitizes tumor cells through interaction with cysteine 179 of IκBα kinase, leading to suppression of NF-κB-regulated gene products.
Recently, two different reports appeared in prominent journals suggesting a mechanism by which piperlongumine, a pyridine alkaloid, mediates anticancer effects. In the current report, we describe another novel mechanism by which this alkaloid mediates its anticancer effects. We found that piperlongumine blocked NF-κB activated by TNFα and various other cancer promoters. This downregulation was accompanied by inhibition of phosphorylation and degradation of IκBα. Further investigation revealed that this pyridine alkaloid directly interacts with IκBα kinase (IKK) and inhibits its activity. Inhibition of IKK occurred through interaction with its cysteine 179 as the mutation of this residue to alanine abolished the activity of piperlongumine. Inhibition in NF-κB activity downregulated the expression of proteins involved in cell survival (Bcl-2, Bcl-xL, c-IAP-1, c-IAP-2, survivin), proliferation (c-Myc, cyclin D1), inflammation (COX-2, IL6), and invasion (ICAM-1, -9, CXCR-4, VEGF). Overall, our results reveal a novel mechanism by which piperlongumine can exhibit antitumor activity through downmodulation of proinflammatory pathway.